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Particle Shape Evolution
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10% max at a 5:1 ratio is industry standard
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Superpave specifications altered the test procedure
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Coarse graded Superpave mix placed in 1996 that
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Virginia DOT Flat and Elongated Data
ASTM #8 Product Size

M 501
About 80% of samples pass the 5:1 ratio at 10%
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About 80% of the samples pass the 3:1 ratio at 45%.
10%0 5:1 is equivalent to 45% 3:1
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There is a significant difference in particle shape between these two
values. In some geographic areas, sources at 20% may be limited.
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Secondary Crusher
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Test Methods for Characterizing
Aggregate Shape, Texture and
Angularity




I Angularity

» Texture
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se\Bturallsand content < 15%

srSanareduivalent > 45

o Uncompactedvoidas: > 45

o Clay Iumpsiand Trialeparticies= 0556 max




o Clay Iumpsiand Trialeparticies= 0556 max




dlent Shaker




Some fine-grained
granites may fail this
requirement due to
very fine “dust of
fracture” particles- not
clay contamination.
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Should be a “safe”
amount, but may
not be best value.




Superpave’s

Fine Aggregate Angularity
(FAA) Test




2r limit for uncompacted void content
should be set at 45 for fine aggregate angularity
unless local experiences indicate that a lower
value can be used.

There are some aggregates which have a good
performance record and have an uncompacted
void content less than 45.

In no case should the limit be set less than 43.”










{
l‘
¥

|

-
»
L B




WYV Limestone (FAA 43) &
Ret #30 Sieve




NC Natural Sand (FAA 44)
Ret #30 Sieve o




WV Limestone (FAA 43) .
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NC Natural Sand (FAA 44)

. . . . Ret #30 Si
There are similarities in particle © 5

shape, surface texture, and
angularity. However, the natural
sand has a “humped” gradation while
the limestone has a “long, well-
graded” gradation.

The well-graded gradation causes a
difference in performance.
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The CBR test determines the resistance of the subgrade, (i.e. the layer of
naturally occurring material upon which the road is built), to deformation
under the load from vehicle wheels.










FLOW 0.01 Inch Units

quipment to graph results (at 2 in. per minute travel)

TNt e MY WY LG e







Shear Resistance (Ibs)
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Compacted Aggregate Resistance (CAR) Test
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Compacted Aggregate Resistance (CAR) Test
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Compacted Aggregate Resistance (CAR) Test
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Compacted Aggregate Resistance (CAR) Test

North Carolina Granite

:

:

The granite was
hand batched in
the lab to
produce a
humped natural
sand gradation.

Note that
particle shape
and surface
texture remains
constant.
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Compacted Aggregate Resistance (CAR) Test

Ohio Natural Sand
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Shear Resistance (Ibs)

Compacted Aggregate Resistance (CAR) Test

Ohio Natural Sand

(41) Natural sand at the “as
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The natural
sand was hand
batched in the
lab to produce
a “long graded”
granite
gradation.

Note that
particle shape
and surface
texture remains
unchanged.




Identical Particle Form, Angularity,
And Surface Texture In Both Beams
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Compacted Aggregate Resistance (CAR) Test

West Virginia Limestone
/ (43) Limestone
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Compacted Aggregate Resistance (CAR) Test
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Compacted Aggregate Resistance (CAR) Test

MnRoad Fine Aggregate (minus #8)
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NC Granite (FAA 50)
Ret #30
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-Cut_cdr‘e determme den5|ty i

- eHeat core and then remix to coat
exposed aggregate surfaces
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' -Cut cor‘e determrne densrty ;

-Heat core and then remix to coat

i exposed aggregate surfaces :

-Determrne the che gravrty, which
| ‘|s the true theoretrcal for the core
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' -Cut cdr‘e determme den5|ty ;

-Heat core and then remix to coat
exposed aggregate surfaces :

-Determme the Rlce grawty, which =~
_isthe true theeretlcal for the core

«Compare core density with Rice to:

determine true. air v0|d content
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' -Cut cor‘e determrne densrty ;

-Heat core and then remix to coat
exposed aggregate surfaces :

-Determrne the che gravrty, which =~
_isthe true theoretrcal for the core

oo "-Compare core densrty with Rice to -
7+ determine true. air vord content

eKeep paving!
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